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$X$ $x,$ $y$ $x$ $y$
(X, d) (geodesic space)
$(X, d)$ (X. d) (proper)
$X$ $A$ $\check\sigma$ $>0$ $X$ $A$ $-\wedge$ $N,(A)$
$Gr(111O\backslash \gamma$
$\grave\acute$
1 (X, d) $(X. cl)$ Gmmov $(G_{7}omo\iota$ hy-
perbolic space) j $\delta\geq 0$
:
$X$
$(\lambda,$ $\beta_{i}\gamma$ $\alpha\subset N_{\delta}(\beta\cup\gamma^{J}),$ $\beta\subset$
$N_{\overline{\delta}}(\gamma\cup\alpha),$ $\gamma\subset N_{\delta}(\alpha\cup\beta)$
Grornov $\mathbb{H}_{N}^{2}$
$G$ $S$ $G$ ( $S^{-1}=S$ )
$G$ $S$ Cayley $\Gamma(G. S)$
:
$\Gamma(G.S)$ $G$ $x^{-1}y\in S$
$x$ y
$\Gamma(G, A.’)$ 1 $\Gamma(G, S)$ $d_{6}$
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$(\Gamma(G, S), d_{:}\backslash )$ $d_{S}$ $G$ $d_{\iota}\zeta\backslash$
$S$ $G$
2 $(X, d),$ $(X’.d’)$
$f:Xarrow X’$ (quasi-isometry) (1) (
$\lambda\geq 1.C\geq 0$ :
(1) $x_{1;}x_{2}\in X$
$\lambda^{-1}d(x_{1}, x_{2})-C\leq d’(f(x_{1}), f(x_{2}))\leq\lambda d(x_{1}, x_{2})+C$
(2) $N_{C}(f(X))=X’$ .
$(X, d)$ $(X’, d’)$ (quasi-isometric) $(X, d)$ $(X’, d’)$
$G$ $S_{1},$ $S_{2}$ $G$ $i$ : $Garrow$
$\Gamma(G, S_{1})$ $(G, d_{S_{1}})$ $(\Gamma(G, S_{1}))$
$G_{1},$ $G_{2}$ $S_{1},$ $S_{2}$ $G_{1},$ $G_{2}$
$(G_{1}, dg_{1})$ $(G_{2}.d_{S_{2}})$ $S_{1},$ $S_{2}$
$G_{1}$ $G_{2}$
3 $G$ $G$ (word-hyperbolic $gros\iota p$)




$(X, d)$ Gromov $X$ $x_{0}$
$R(X):=\{\gamma$ : $[0.+\infty)arrow X|\gamma$ $\gamma(x_{0})\}$ $\gamma l,$ $\gamma_{2}\in R(X)$
$C\geq 0$ $t\in[0, +\infty)$ $d(\gamma 1(t).\gamma_{2}(t))\leq C$
$\gamma_{1}\sim\gamma_{2}$ $\sim$ $R(X)$
4 $R(X)/\sim$ Gromov $(X, d)$ Gromov (Gromov bonnd-
$a7y)$ $\partial X$
$\partial X$ $R$ $\mathcal{O}$ $\partial X$
$\partial X$
5 $a>1$ $\partial X$ $d_{a}$ $a$ (visual
metric) (1), (2)
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(1) $d_{o}$. $\partial X$ $O$
( $C>0$ :
$\gamma^{1}:\mathbb{R}arrow X$ $\gamma+,$ $\gamma_{-}:[(J^{-}, +\infty)arrow X$
$t\in[(J, +\infty)$ $\gamma’+(t)=\gamma(t),$ $\gamma_{-}(t)=\gamma(-t)$
$C^{-1_{a^{-d(0}}},7)\leq d_{o}.([\gamma_{+}^{J}], [\gamma_{-}^{1}])\leq Ca^{-d(0,\gamma)}$
Gromov (X., $a_{0}>1$
$a\in(1, a_{0})$ $a$ $\partial X$
Gromov 1
1([3] ) $K\in\{\mathbb{R}, \mathbb{C}\},$ $r\iota\geq 1$
$K^{n}$ $x=(x_{\rceil}.\cdots\cdot, x_{n}).y=(yl, \ldots, y_{7\dot{t}})$ t
$\langle$X, $y\rangle=\overline{x}_{1}y_{1}+\cdots\overline{x}_{n}y_{n}$ . $||x||=\langle x_{i}y\rangle^{1/2}$ $\mathbb{H}_{K}^{n}=\{x\in \mathbb{K}^{n}|||x||<$
1 $\}$




$k=\dim_{lR}K$ $\mathbb{H}$ $G_{7^{Y}}on\iota$ ) $v$ $\partial \mathbb{H}i_{\backslash <}^{1}$ $\mathbb{S}^{kn-1}=\{\xi\in K^{r\iota}|||\xi||=$
$1\}$ $\dot{c}J\mathbb{H}_{1_{\backslash }^{\swarrow}}^{\mathfrak{f}_{\vee}^{n}}-.$. $(k_{7}t-1)$
$S^{k_{7?}-1}$
$\partial^{Y}jffl_{K}^{7l}$ $d_{C}$ $\xi,$ $\eta\in\partial \mathbb{H}_{L\ll}^{n}$
$d_{C}(\xi_{\grave{J}}1/)=\sqrt{\frac{1-\langle\xi\eta\rangle}{2}}$
$d_{C_{\ovalbox{\tt\small REJECT}}^{\gamma}}$ $e$ $\partial \mathbb{H}_{N_{\backslash \backslash }^{r}}^{n}$
6 $(Z, d)$ . $(Z’.d’)$
$h:Zarrow Z’$ (quasisymmetric map)
$7\mathfrak{j}$ : $[0, +\infty)arrow[0, +\infty)$ :
$\approx 1\neq z_{3}$ $z_{1},$ $z_{2},$ $z_{3}\in Z$
$\frac{cf’(\backslash f_{1}(z_{1}),\cdot d’(\tilde{4}2))}{d(h(z_{1})_{\dot{\prime}}(_{\vee 3})_{\text{ }})}\leq\eta(\frac{d(\sim\perp\sim 2)}{d(\approx J\cdot\sim 3\gamma)})$
$(Z, d)$ $(Z’, d’)$ $(quasiarrow symmet_{7}\cdot ic)$ $(Z, d)$ $(Z’, d’)$
l$\backslash$




$(\partial G, d_{a_{1}})$ $(\partial G, d_{x_{2}})$
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$G,$ $G’$ $a,$ $a’>1,$ $d_{a}$ $a$ $\partial G$
$d_{a’}$ $a’$ $\partial G’$ $(\partial G.d_{a})$ $(\partial’G’.d_{a’})$
$d_{a},$ $d_{a’}$ $\partial G$
$\partial G’$
Paulin[20]
1 $G,$ $G’$ $iG_{1}$ $G_{2}$
$\partial G$ $\partial G’$
$G$ $(X. d)$ (properly discontinuous)
$X$ $x$ $r>0$ $d(x, gx)<r$
$G$ $g$
$G$ $(X, d)$ $X/G$
$G$ $(X, d)$ (geornetric)
2 (Svarc, Milnor) $G$ $(X, d)$
$G$ $G$
$S$ i $(G, d_{S})$ $(X, d)$
$G$ Gromov (X, d)
$G$ $\partial G$ $\partial X$
$K\in\{\mathbb{R}, \mathbb{C}\}$ $M$ $\dim_{\mathbb{K}}=n$
$M$ $\pi_{1}(M)$ $(\mathbb{H}_{K}^{71}.d_{h})$ $\pi_{1}(4\backslash /I)$
Gromov $\partial’\pi_{1}(\Lambda\prime I)$ $\partial \mathbb{H}_{K}^{n}$
$\dim_{\mathcal{R}}\mathcal{K}=k$ $\partial\pi\iota(M)$ (kn–l) $S^{kr-1}$
2
[13], [18]
$(Z. d’)$ Hdim$(Z, d’)$
7 $(Z, d)$ $(Z, d)$ (confomal dimension)
Cdim$(Z, d)$ :





3 (Pansu [19]) $\mathbb{K}\in\{\mathbb{R}, \mathbb{C}\},$ $7l\geq 1$ j $h:=\dim_{P_{\backslash }^{-}}\mathbb{K}$
$j$
Cdinl$(\partial \mathbb{H}_{K}^{7?}, d_{C})=kn+k-2$
Cdim $\partial \mathbb{H}_{r\backslash \}_{\backslash }}^{t}=3$ , Cdirn $\partial \mathbb{H}_{\dot{c}}^{2}\infty=4$ Cdim $\dot{\subset}f\mathbb{H}_{\backslash }’’\underline{)}$,
$t/I_{1}$ 4 $4\uparrow/I_{2}$ 2
$\partial\pi_{1}(1l’I_{1})$ $\partial\pi_{1}(l\uparrow/I_{2})$ 3 $S^{3}$
$\pi_{1}(_{\wedge}b/l_{1})$ $\pi_{1}(A^{\lrcorner/}tI_{2})$
$\grave$ Gromov 2 $C_{\dot{c}4n1^{-}1O11}$








$G$ Groiriov $\partial G$ $G$
$G=A*cB$ ( $C$ ) Grolnov
$\partial G$ 1
Casson-Jungreis [8] Gabai [10]
4 $G$ $Gro7no’l_{\ovalbox{\tt\small REJECT}}^{1}$ $\partial G$ $S^{1}$ $G$ $\mathbb{H}_{I\triangleleft}^{\frac{{}^{t}J}{r}}$
Bowditch[7] $G$ $\partial G$
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5 (Bowditch[7]) $G$ Gromov $\partial G$
$S^{1}$ $\partial’G$ (cut
int) $\partial G$ (local cut $po$.int)
$G$ $c=A*c^{B}$
($C$ )
$\partial G$ $\partial G$
1
6 (Kapovich-Kleiner [16]) $G$ Gromov $\partial G$
$\dim\partial G=1$ $\partial G$ $\partial G$
Sierpinski carpet Afenger $c\sim lme$




Gromov Mengcr $c\iota u\backslash \gamma c$
Chcmpetier[9] “ ”
Menger curve Bourdon[4]. [5]
Gromov Menger curve $\{G_{p,q}|p\geq 5, q\geq 3\}$
Cdim $\partial G_{p,q}=1+\frac{1og(q-1)}{Arccoi;h\frac{p-2}{2}}$ {Cdim $\partial G_{p.q}|p\geq$
$5,$ $q\geq 3\}$ $($ 1, $\infty)$
1 Mackay[17]
7 $G$ Cdim $\partial’G=1$ $\partial G$ $S^{1}$
$\partial G$
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